W o r l d o f R e p r o d u c t i v e B i o l o g y Spermatogonial Stem Cells at the Helm of Gametogenesis Katie Gerhardt
Spermatagonial differentiation is essential for spermatogenesis and germline transmission. Fertilization and genome transmission have been understood as random; however, Kanatsu-Shinohara et al. [1] have created a mathematical model that demonstrates precise spermatogonial stem cell (SSC) development of clones that fertilize at higher rates. Investigators observed a repeated ''burst-rest'' cycle for these clones leading back to certain SSCs.
Genetic tracing enabled Kanatsu-Shinohara et al. to observe a nonrandom pattern of germline transmission. SSC transplantation was performed in WBB6F1-W/W V mice-useful platforms from which to evaluate spermatogenesis efficiency-as they do not have the capacity for endogenous spermatogenesis. SSCs and sperm count were then tabulated, yielding disproportionate results that indicate a large number of sperm can be produced from a few SSCs.
An interesting pattern of clonal repetition for fertilization emerged in an in vitro transfection study, as pups from the same litters frequently bore the same transgene; it then reappeared in several subsequent litters. The SSC-derived clones displayed a much longer lifespan, suggesting that SSC self-renewal was taking place-preserving the functionality of certain SSCs that continue to contribute to the process of spermatogenesis.
With these factors in place, Kanatsu-Shinohara et al. developed a model using TetOP-H2B-GFP mice that would label the SSCs and enable cycle characterization. Based on their results, the model predicted the burst-rest or fluctuating cycle of SSC activity that corresponds to observations of transgenic dominance and repetition in litters. Investigators propose that the rest period is due to apoptosis rather than meiotic quiescence, as significant clonal loss occurs during spermatogonial differentiation.
If these findings hold up under confirmation studies, our knowledge of the male germline will undergo a significant reinterpretation. Male germline transmission is a dynamic aspect of reproduction. By clarifying this particular event in spermatogenesis, our understanding of genetic variation will expand and our precision in targeting aberrant variations to prevent disease will improve.
